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1	Introduction
























from	4.4	 to	11.8	at	 1	kHz,	 ascribed	 to	 the	 increased	dipole	 content	 of	 the	SBS	matrix	under	 the	 applied	 electric	 field.	The	 subsequent	modification	of	MGSBS:PVDF:MWCNT	composites	 at	 (69.5:29.5:1)	wt%	 showed	 a




















Polymer	blends	 in	 the	 composition	 range	between	30:70	wt%	and	70:30	wt%	were	 produced	 using	 unmodified	SBS	 or	MGSBS	by	melt	 compounding	using	 a	Haake	Minilab	 II	 twin	 screw	 extruder	 at	 225	 °C	 and	 50	 rpm























Polymer Mn	[g	mol-1]	n	-1 Mw	[g	mol-1]	w	-1 PDI
SBS 86,158 100,768 1.17

















93%.	In	comparison,	the	greatest	elongation	at	break	for	MGSBS:PVDF	samples	was	267%	for	the	60:40	wt%	blend.	The	elongation	at	break	was	120%	lower	 for	 the	70:30	MGSBS:PVDF	blend,	attributed	to	the	 larger	amount	of
damaged	MGSBS	chains,	as	a	consequence	of	the	grafting	reaction,	in	the	blend	causing	the	failure.
The	reduced	mechanical	properties	of	MGSBS	and	the	subsequent	blends	with	PVDF	can	be	explained	by	the	presence	of	the	methyl	thioglycolate	pendant	groups,	which	introduces	better	phase	mixing	between	the	styrene

































(49.5:49.5:1)	was	similar	to	the	Xc	of	neat	PVDF	and	was	matched	by	an	 increase	 in	stress	and	a	reduction	 in	 the	ductility	of	 the	composite.	Therefore,	 introduction	of	MWCNTs	 into	MGSBS:PVDF	50:50	enhanced	Xc	 of	PVDF	by









The	effect	of	MWCNTs	on	 the	ε,	tan	δ	and	AC	conductivity	was	 then	 investigated,	see	Fig.	7.	The	maximum	ε	 for	 the	SBS	composites	was	11.7	at	1	kHz	 for	 (49.5:49.5:1).	 In	 comparison,	MGSBS:PVDF:MWCNT	containing
(49.5:49.5:1)	and	(69.5:29.5:1)	exhibited	ε	of	16.3	and	24.3	respectively,	at	1	kHz,	showing	a	marked	improvement.
Fig.	6	SEM	images	of	A)	the	SBS	phase	in	SBS:PVDF:MWCNT	and	B)	the	PVDF	phase	in	MGSBS:PVDF:MWCNT	with	a	zoomed	in	section	of	the	image.
alt-text:	Fig.	6
The	AC	conductivity	of	MGSBS:PVDF:MWCNT	(69.5:29.5:1)	remained	constant	at	10-4	S	m-1,	independent	of	the	applied	frequency,	and	the	percolation	threshold	was	reached.	The	tan	δ	was	high,	reflecting	the	formation	of	the
conducting	network	by	the	MWCNTs,MWCNTs	[14],	with	2.67	recorded	at	1	kHz.	A	percolation	threshold	was	not	achieved	in	the	(49.5:49.5:1)	composite	and	tan	δ	remained	low	at	0.033	at	1	kHz.	This	reinforces	the	hypothesis	that
MWCNTs	prefer	to	locate	in	the	PVDF	phase	compared	to	the	MGSBS	phase,	as	with	a	smaller	PVDF	phase	present	a	conducting	network	was	more	easily	formed.	As	the	same	effect	was	not	obtained	for	the	SBS:PVDF:MWCNT	blends,
it	suggests	that	the	increase	in	compatibility	between	PVDF	and	MGSBS	allows	for	the	formation	of	a	conducting	network	in	the	PVDF	phase.
4	Conclusions
SBS	was	modified	by	grafting	methyl	thioglycolate	to	form	MGSBS	using	thiol-ene	click	chemistry.	Both	SBS	and	MGSBS	were	blended	with	PVDF	and	MWCNTs	in	different	weight	ratios	using	melt	mixing.	MGSBS:PVDF
blends	had	lower	tensile	strength	and	Young’s	modulus	but	increased	elongation	at	break	compared	to	the	analogous	SBS:PVDF	blends.	The	ε	remained	constant	for	all	the	MGSBS:PVDF	blends	at	approximately	12.	Incorporation	of
MWCNTs	into	MGSBS:PVDF	blends	had	a	significant	increase	in	electrical	properties	for	the	(69.5:29.5:1)	blend	where	the	percolation	threshold	was	reached	at	1	wt%	MWCNT	and	the	ε	was	measured	to	be	24.3	at	1	kHz.	For	the
(49.5:49.5:1)	composition,	a	percolation	threshold	was	not	reached	and	the	increase	in	ε	was	to	16.3	only.	This	was	attributed	to	the	greater	PVDF	content	and	that	the	MWCNTs	preferentially	disperse	in	the	PVDF	phase.
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